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changing direction. In die air, for example, under normal
pressure and temperature, each molecule is subjected to
many billions of collisions per second, and the free path
between two collisions measures only 0.000,01 centimetre.
The problem Stern set himself, therefore, was to give a
few gas molecules unobstructed and measurable paths in
free space; and in a few months he devised a new apparatus
for this purpose (Figure 5). All the parts of this apparatus
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Diagram of Stern's apparatus for the measurement of molocular velocities.

were placed inside a long, cylindrical, completely evacuated
vessel. At one end (left) of this large cylinder was a
"molecular dungeon/' a closed chamber into which was
placed (through a special valve in the back) the substance
to be investigated. A wire wound spirally around this
chamber carried an electric current which developed
enough heat to evaporate its contents. As the molecules
of the vapour, animated by thermal motion, flew about in
all directions inside the dungeon chamber, some of them
were bound to escape, through the tiny hole provided in
its wall, in a fine molecular spray. In front of the opening,
however, two little diaphragms cut out from this spread-